Cell-free expression and functionality analysis of the tobacco lectin.
The Nicotiana tabacum lectin, called Nictaba, is a nucleocytoplasmic plant lectin expressed in tobacco leaves after exogenous application of specific jasmonates and upon insect herbivory. Since the lectin concentrations are rather low, huge amounts of plant material are needed to purify milligram quantities of the protein. In addition, the purified lectin fractions are always contaminated with low molecular weight compounds such as phenols. In an attempt to improve and facilitate the purification of the tobacco lectin in reasonable amounts, an in vitro-coupled transcription/translation system based on an Escherichia coli lysate was used to express the lectin gene. Recombinant expression levels could be enhanced by an adapted codon usage. Recombinant lectin was purified, biochemically characterized and found to be biologically active. The biological activity of the recombinant lectin towards insect epithelial midgut cells was clearly demonstrated in a functional bio-assay and the internal cellular localization was analyzed using immunocytochemical techniques.